Surface thermodynamic and adhesion force evaluation of the role of chitin-binding protein in the physical interaction between Pseudomonas aeruginosa and Candida albicans.
Candida albicans and Pseudomonas aeruginosa are able to form pathogenic polymicrobial communities. P. aeruginosa colonizes and kills hyphae but is unable to attach to yeast. It is unknown why the interaction of P. aeruginosa is different with yeast than with hyphae. Here we aim to evaluate the role of P. aeruginosa chitin-binding protein (CbpD) in its physical interaction with C. albicans hyphae or yeast, based on surface thermodynamic and atomic force microscopic analyses. A P. aeruginosa mutant lacking CbpD was unable to express strong adhesion forces with hyphae (-2.9 nN) as compared with the parent strain P. aeruginosa PAO1 (-4.8 nN) and showed less adhesion to hyphae. Also blocking of CbpD using N-acetyl-glucosamine yielded a lower adhesion force (-4.3 nN) with hyphae. Strong adhesion forces were restored after complementing the expression of CbpD in P. aeruginosa PAO1 ΔcbpD yielding an adhesion force of -5.1 nN. These observations were confirmed with microscopic evaluation of adhesion tests. Regardless of the absence or presence of CbpD on the bacterial cell surfaces, or their blocking, P. aeruginosa experienced favorable thermodynamic conditions for adhesion with hyphae, which were absent with yeast. In addition, adhesion forces with yeast were less than 0.5 nN in all cases. Concluding, CbpD in P. aeruginosa is responsible for strong physical interactions with C. albicans hyphae. The development of this interaction requires time due to the fact that CbpDs have to invade the outermost mannoprotein layer on the hyphal cell surfaces. In order to do this, thermodynamic conditions at the outermost cell surfaces have to be favorable.